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CONTROLLED RELEASE ORAL TABLET HAVING A UNITARY CORE 

BACKG^OUiro.pFjrHE . INVENTION: 

^T^^rinvention relates to controlled release 
unit dose formulations . containing an antihyperglycemxc 
urnt dose the nt invention relates to 

drU9 - Tl S Z "1 comprising a biguanide sue, as , 
ZZtn ^ormin or a pharmaceutical^ acceptable salt 
nereof sue, as metformin hydrochloride^ t he ; me ™ 
salts described in United States Patent Nos . 3 957.853 an 
, 4 080 472 which are incorporated herein by reference 

n the prior art. many technics have - been used to 
„ Strolled and • extended-release pharmaceutical 
P 7 OV forms In order to maintain therapeutic serum levels 
dosage forms in order effects of missed doses 

of medicaments and to mmirnxze the effects 

^ h« a lack of patient compliance. 
5 of drugs caused by a lac* P ^ 

^ """I V ac" ve drug core surrounded by a 

hav e an °^"" U * tal f lets £uncti on by allowing 

can be "leased dient is insoluble in the 

Tin, fluid pushed through the passageway by an 

" C sufficient pressure has developed 

30 wl"^ to burst or rupture the — a 

" Sak ■StLr^^ -scribed in the above cited 
The basic ^ ^ ef £[>rt c<j provlde 

patents have been ref rned ^ ingre dient . 

35 greater control of the relea ^ ^ 

^S^rLcrran^otrc dosage for m comprising a 



SUBSTITUTE SHEET (RULE 26) 



PCTAJS99/06024 

WO 99/47125 

semipermeable »=U surrounding a core. The core contains 
In active ingredient ana a adulating ^ the 
aaent causes the active ingredient to t>e 

P a„ ta *. s^^e — 

in a pulsed manner. Further refinements have included 
Edifications to the semipermeable membrane surrounding the 
active core such as varying the proportion, of the 
„« that form the membrane, i.e United States Patent 

number of coatings surrounding the active core, i.e 

5 ' 65o ; i 1 7 tL:; d h tar'iits « — 

on controlled or sustained release ™^s n 
p articular on osmotic --—^^ silled 

reLrcCirr-t 

tl^r: drXoride Ls been limited to 

, of the ^^Z^^Z :L 9 lag 9 e 
agent to control the release 01 , . the 

* This limited research is exemplified by 

form. This limiu nroPHAGE® product 

~f wo 96/08243 and by the GLUCOfriftua y 
TchT a" colel/iauv available product from Bristo;- 
o ;KK >n containing metformin HCl. 
25 MyCrS I q e rt d in the^Oth Edition of the Physician. 

rep that, food decreases 

^Tand .Xlfa-C the absorption of metformin 
^i^rec b h S ™ E » dosage form. This decrease is 
delivered t>y cn _ k conC entration and 

30 S Ts- r puI and" 3S minute prolongation of 

ti asma P concentration following 

of a single GLUCOPH^ tablet 
metformin HCl with food compared to the 

JS administered under fasting conditions. ^ 
It is an object of the present invention to provid 

controlled or sustained release formulation for an 
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antihyperglycemic drug wherein the of the 

t- Hprreased by the presence of food. 
drU9 ^ r o^ect o £ the present invention to 

i controlled or sustained rele.se formulation for 

r;::::,;::^- « - — expandin9 

POl Tt' is also a further object of the present invention 
/ controlled or sustained release formulation 
to provide a controlled „ rovi <je continuous 

for an antihyperglycemic drug that oan pr ^ 

, and nc .„-pulsatin ; ^ -^-^ in need of 

ir^rUTa "elve hour to twenty-four hour 

Peri ° d ' ■ additional object of the present invention to 
' " " trolled or sustained release formulation for 

an antinyp 9 y administration, 

approximately 8 -12 hour- inve ntion, to provide a 

It is also an object pharmace utical tablet 

' controlled or sustained release p c 

core component may 
compression techniques. 

™ the anailga . controlled 

release dosage form comprising: . 

(a ) a core comprising: . 

(i) an antihypergiycemic drug; 

optionally a binding agent; and 
optionally an absorption enhancer; 

30 Ull) J rnatina surrounding the core; 

(b) a semipermeable membrane coating surr 

nassaqeW ay in the semipermeable membrane. 

(c) at least one invention can provide 

^ "^e is of the ^hyperglycemic drug for twelve 
35 therapeutic and does not exhibit a decrease 

to -^;^ 1 t t U ; rrta k en with food. In fact, a slight 
in bioavailability ^ 
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•-, wurv of the antihypoglycemic 
increase in the bioav. ,^ or 

drug i. observed when the „ ich £ood . m a 

the present .invention is a^n ^ ^ ^ . 
preferred embodiment, the dosag and m ost 

on=e a day. meal, and provide 

preferably «th « • throu ghout the day with pea, 

therapeutic levels of the J ^ ^ >f Mr 

plasma levels being obtained 

administration. 

° m^z^m^M^^ the dissolu tion 

" G - 1 t /TnUtinal fluid <PH 7.5 Phosphate 

profile in simulated fluid (SGF) of the 

buffer) and simulated gastri accord ing to 

L5 formulation described in Examp Phar macopeia 
the procedure described m Dm 

XXIII, Apparatus 2 . 75 rprn^ ^ dissolution 

FIG . 2 is a graph wm f pho sphate 
profile in simulated intestine « ^ J* ^ , £ the 

20 buffer, and 2 as tested according to 

formulation described in E * a "^ pharmacopeia 
th e procedure described m United 

XXIII, Apparatus 2 • 75 rprn^ ^ ^ dUsolutio „ 

FIG. ,3 is a graph wni phosphate 

25 profile in simulated intestin fl ^ ,P ^ ^ ^ 

. buffer) and simulated gastr according to 

plasma profile of the f- plasma profile of the 

a nd the in vivo metformi , P GIj0 coPHAGE® 
commercially available metformin HC1 P 

under fasting conditions metformin 

FIG. 5 is a ^ ^^bed in sample 2 

pla sma prof Ue of^thejormulat ^ ^ o£ ^ 



and the 
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• um nroduct GLUCOPHAGE® 
commercially available HC1 produc 

U " der ^/TuTs^' depicting the in vivo -tformin 
FIG . 6 is a described in Example 2 

ol asma profile of the ^mT profile of the 

and the in vivo metformin plas »a P GLUCOPHAGE® 
commercially available metformin HC1 P r 

under fed conditions. in vivo metformin 

FIG- 7 is a graph depicting ^ u 3 

ol asma profit of the *^*"» ^ ile of the 

- ^ally" avTuablT me^«in HC1 product GLUCOPHAGE® 
commercially ava . bre akfast> . 

under fed c^"*"* "depicting the in vivo metformin 

olasma profile of the pro file of the 

s and t „e in vivo metformin plas produ ct GLUCOPHAGE® 
commercially available metformi HC1 
under fed conditions (after dinner, . 

^m^^mm^f^^ as used in this 

"^^Ct are useful in 
specification refers to 3 d endent diabetes 

mellitus (NIDDM) ' met formin or buformin or a 

is a biguanide such ^ ^ mec£orMin 

pharmaceutically accept 

hydrochloride. conventionally Known 

Th e binding agent may be J ^ polyvinyl 

pharmaceutical^ acceptable h „ethyl 



20 



25 



30 



35 



una. j- -1 lulOSe , A J * 

pyrr oli d one. ^Xe ^ymethacrylate. waxes and the 
cellulose, ethyloellulose ; , ^ bindi „g agents may 

like . Mixtures of ,h a ^ ^ „ „ 

also be useo. The pr lidone having a weight 

soluble such as P^^/^O to 3.000,000. The 
average molecular weight o ■■ „ abou t 4 0% 

binding agent comprises app o m ate y ^ j% ^ 

trrrrrcrire^oftheoore. 
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The core may optionally comprise an absorption 
enhancer. The absorption enhancer can be any type of 
absorption enhancer co-only known in the ar, : such ^ a . 
Ltv acid a surfactant, a chelating agent, a bile salt or 
5 ^thereof. Examples of some prefer^ absorption 
are fatty acids such as capnc acid, oleic acia 
1— ZgU-s. surfactants such as sodium^auryl 

agents such as xtnc a d glycol . bis (fi - 

10 tetraacetic acid (EDTA) « The 

aminoethyl ether, -».».».»-tetraacetlc acid «m> . 

oore comprises approximately , > to * ^ _ 

. rr^v~ " - - * ^ 

Wei9h T h: £ corI ITche present invention which comprises the 
The core o preferably is a 

antihyperglyoamic rug, the . ^ poiymer and the 

pharmaceutrcally accept ^ quieting 

absorption enhancer is pretera y •„.„!„ uith the 

the core ingredients and compressing *»J*^£Lv press. 

-p inVvricant into a tablet on a rotary ^ 
T itl0n may alt be °rmed by dry granulating the core 
^rldUnts and compressing the- granules with the addition 
of a lubricant into tablets or by direct ^^1^ 
Other commonly known excipients may also be included 
.„„ the co re such as lubricants, pigments or dyes, 
into the core s n -, r .*& „ith a' semipermeable 

The homogeneous core is coated witn v 
. 1 ore ferably a modified polymeric membrane to form 
membrane, preferab v . ^ inv e n tion; The 

the core . Materials , t esters , cellulose 

semiperm ea,le J~ ^ t llulose et ,ers , cellulose 

" ether ^lose acylate, cellulose diacylate, 

ester-ether. cell e acetate , cellulose 

cellulose tnacylate, ceiiuio 
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25 
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,.„,„„ triacetate, cellulose acetate 
diacetate, cell ^ butyr ate . Other suitable 

propionate, and cellulose ^ ^ ^ 

^Z 1 :, 5 4,003,719. 4.0,6.22. — *.li2W 

3, 645,170, 3,916.899, »■ . „ fere nce. The most 

which are incorporated herein by »£.«- . 

preferred ^rT-^^"- " 
acetate ^ Fin e Chemicals, 

commercially '^^^ mabBiiMmM . the semipermeable 
. ln „ alternative above . desc ribed polymers 

, membrane can be formed from ^ ab ° enhancing agent 

and a flux enhancing ^ tnto the core to 

increases, the volume of flui^ „ u of the 

enable the dosage f o- to drspen ^ ^ ^ 

antihyperglycemic drug t ^ ^ ^ be , 

s porous membrane The Mt „ ul . some examples of 

soluble material or an e ^ ^ enhancers 

the preferred materials that ■« sorbitol, 

, lnr ide potassium chloriae, *u . 
a re sod!um chloride P propylene glycol, 

mannitol, P^vethyUne 9 ^ 
20 hydroxypropyl ^ ^Vthalate, cellulose acetate 

hydroxypropyl-e hycell methacrylic acid copolymers 

1^^"- referred flux enhancer 

400 • T he flux enhancer may also^be a 

= <= metformin or its 
soluble such as intestina l 

acceptable salts or a drug that nt 

T f the flux enhancer is a amy, 
conditions. If" advan tage of providing an 

dosage form has the aaae , elec ted as the flux 

immediate release of the drug which is 

— enhancing LTt 

preferably a ou , 2. »^ leach 

he mineable membrane to form paths in the 



400 . 

25 
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. » for the fluid to enter the core and 
semipermeable membrane for the 

dissolve the active ingredient. ^ ^ 
The semipermeable -bra^maV ^ 

c—nly -own -^^^ adipate, azelate, 
commonly *nown . isoebucate , sebacate. triethyl, 

enzoate, citrate, stearate, tri - n -butyl citrate, 

citrate, -i-n-butyl cit^ in t he 

citric -id -sters^ ^ and ^ echnolog y, Vol. 10 

Encyclopedia of * ol J™ Sons . The preferred 

plasticizers are tnace . . acetyltr ibutylcitrate, 
566(1 0il ' m:: : Xcerin sorbitol,, diethyloxalate , 
. - et y ltriethylC1 " , l.L^umarate, dibutylsuccinate , 



15 



20 



acetyl "", ' di ethylfumarate, . dibutylsuco— ■ 

diethylmalate, J_ lphthala te. dibutylsebacate 

diethylmalonate, „ glycer „ltributyrate . and 

"iethylcitrate, tribu'y plaE ticizer. amounts 

tne ^f" 9 ^ Ld preferably about >% to about 

° £ £ T I - be used based, upon the -.a! 

15% of the plascici^ 

weight of the coating aBsage „ a y includes an 

M UBed f .rr^re hole, weaken area or an erodible 
.perture. orifice, b°r*. ^ ^ form an 

element such as a gelati p ^ antiny perglycemic 

csmotic passageway for the re ^ descript ion of the 

dru g from the ^ 9 ej-. ^ p>tMU such 

passageway can be 15B> M77 .,„, «.,S3.»7 and 

3,845,770, 3,916,899, 4,u 

5 ' 0,1 ' 601 ' al lv the membrane coating, around the core will 
Generally, the ^ pre£erably ^ 2 < 

, comprise from about 1. t q£ the core and 

to about 34 based on tne 

■ coatin9 ' , native embodiment, the dosage form of the 
in an alternative emoo .ff.ctive amount of 

also comprise an ettectiv 
present invention may als P an±ia:ile £or immediate 

, 5 the antihypergivce^ o£ ^^glycemic drug 

releaSe 'd'at. e release may be coated onto the semipermeable 
for immediate release 
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• , mav be incorporated into 
of the dosage form. or. xt. may be 

membrane me mbrane. . wil i have 

the -™iP«-^ r ;^o,i^ -Che acsa 9 e f«- 

c he foUoving c*"""^ MaS ^^ 

5 . 75-95% 

ss- 5 H i 

rOATlNG! Turner 50-99% 2-20% 

semipermeable poller 

f?ux enhancer 0 -25% 
15 Plastici*er aCCor ding to the present 

aosage forms prepared accor profl le 
The dosage following disso 

should exhibit the in 900 mx 

invention should 2 apparatus at 75 P ^ 

wh en tested xn a USP tYP g phosphate 

of simulated intestinal . 



20 



at 37 °C: preferred 




Time (hours) 0 ._ 2 5< 20 -40% 

2 10-45% 45-90% 

25 4 30-90% mlj 60 % 

8 NTL 50% NTL 70% 

12 NTL 60% vmi> 80% 

16 NTL 70% 
20 



20 " 

30 mL . NOT , E SS TH^ £ ^ ot the ^-tro^ 

prepare the 9 ^ „ , ddltl on ■ tE etc. 

" . ""Ten: 'Tu.ricancs, ayes, P^J^l Sciences 

which are disci ^ optlloIS the 
199 5 Edition may be 



40 



. C he invention. 
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cablet containing 850 mg of 

as follows: 

t Core . 
* 90.54-e 

metformin HCl 4 38% 

magnesium stearate 

• v,. <;n 000- dynamic viscosity 

(10%w/v solution at 20 

Ration delumped by pass in 9 it through a 
The metformin HC » ^ ^ polyethy lene- 

„ 40 mesh screen and collecting ^ trlbaslc 

Uned container. * , ate , * ae^ 

phosphate -- diESOlVe %^/ to a cop-spray nulled hed 
. metformin HCl is then added . P ^ ^ solutlon 
gr anulator and granulated hy ^ayi * ^ ^ the 

20 o£ povidone and sodium t J peratur e o £ S0-.0-C, 

following conditions: inlet ^ ^ ^ of 

atomization air pressure of 1-3 1= 

' binding solution is deple- - 

» are dried in ^J^^ £ B \ r e passed through a 
le ss than 2%. The dried g ^ ^ screen . 

Comil equipped with the equivalent 

(„) Tableting se(J thr0 ugh a 40 mesh 

Th e magnesium stearate P ^ HC1 

scainleB s steel screen and blend ^ 

granules for j;;; es se a on a rotary press 

blending, the granules ,r P punches (plain 

lower punch, upper p 



30 



35 indentation pin) • 
35 (c) seal Coating (optional) 
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* MPt is seal coated with an Opadry material 
The core tablet is seax c reT - Sa i bv first 

or other -table water-solu ^ J^^ar , in 
di ssclving the Opadry ; sprayed onto 

purified water. The °P aa =^ the following 

5 tb. -re tablet™ * p n --r^ ^ 

conditions: exhaus ^ q£ 

atOT ization pressure of 2 40 P . ^ ^ 

ru^n uiu rzz** — — - iy 

10 2% is obtained. 



cellulose acetate (398-10.)' 
triacetin 
15 PEG 400 



85% 
10! 



2 acetyl content 3 9.3 



- 40.3% 



(d) seined ^f^^sol^ in ketone while 
The cellulose acetate is dl ^ 400 

stirring with a •^^^f^ acetate solution 
an d triacetin are « ^ is obtained . T he clear 

and stirred until cl. ^ ^ =oated 

coating ^»»«^'J h b- c P oater employing the followmg 
5 tablets in a fluidizea ■i S _ 2 2°C; atomization 

conditions: product t-P««« °f ^ ^ rate of l2 „. 
pressure of approximately 3 bars an _P ^ & 

15 0 ml/min. The sealed core _ obtai ned. 

theoretical coating level o, = ^ plated destine! 
The resulting tablet » ^test ^^.^ 

£ luid ( p„ ;f d ;;: fin tited States Pharmacopeia 
ZT, «P» -d found to have the following 
release profile: _ ^ ( P H7.51 

> s> Pol eased (SGr/ 3 — 

35 (Hours). 12 

2 27 . ~ 

4 62 100 

8 82 
12 

11 
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88 105 
88 108 



10 



xe 92 ' . , 

20 ( . u < n oH 7 5 and SGF of the sustained 

of the sustained release p metform in plasma 

Also shown in Figure 4 is the • llv available 

m nroPHAGE® a commercially 



T?V AMPLE 2 



n A release tablet containing 850 mg of 



15 as follows 
I Core 
metformin HCl 
povidone 3 , USP 
sodium lauryl sulfate 
20 magnesium stearate 



88.555% 
6.368% 
4.577% 
0.5 % 



, • =( - onori = 300-700 m Pa s. 
(lOVw/v solution at 20 C) 



12 
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,., ovulation a „ 

Th e metformin HC1 and . = mesh screen and 

Electing them „ a - ^ puri£ied water . The 

The povidone, K-yur, , su if a te are then 

i„ ur-\ and sodium lauryi sunai. 

added to a top spray solu tion of 

granulated by spring with ^ 

povidon e <—/ ^.^^Ltion.-ir pressure of 1-3 
temperature of 50-70 C 

b ars.- and olutio „ ia deple ted. the g ran U !es 

onoe the binding ^ drying 1S 

are dried in the 9"™^°*^, are passed through a 

,i The dried granules are p« 
less than 2*. , pnt . of an l8 mesh screen. 

5 Comil equipped- with the equivalent of an 

(b) ^ leting is passed thr0 ugh.a 40 mesh 

The magnesium stearate v met formin HCl 

stainless steel screen and -ended w.h t^ ^. 

gr anules for compressed on a rotary 

,„ wending, the coated J«™^ ^ concave punches 

pr ess fitted with ^ 2 u . th an approxi mately i - 
(plain lower punch, upper p 

indentation pin) . 

. (c) Seal Coating .optional^ ^ ^ ^ 

The core tablet » material by first 

or other suitable « „„ f „ ab i y Opadry Clear in 

dissolving the Opadry material J"*"* 1 ^ sprayed onco 

Thp ooadry solution is tnen ? 
purified water. The opa y ^ £ollouing 

th e core tablet using a pan coa ^ ^ ^^.^ 

30 conditions, ' exhaust a ^ rf i0 . l5 

atomization pressure o 2 40 P . ^ ^ ^ 

:Tl rJeorettal coating ievel of approximately 
solution until a tnewc 



2% is obtained. 

35 
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n »„ — 4r>~n p^^sp Coatina 
. cellulose acetate (398-10)' 

triacetin iQ% 
. PEG 4 00 



8 5% 
5% 



'acetyl content 39.3 - 40.3% 

(d) sustained Kelease whU e 

The cellulose acetate is glycol 40 0 

stirr ing with a h °7; n ; Z t e ; the Th c e el P lui y ose acetate solution 

and triacetin "■^^^ is gained. The clear 

and stirred untxl a cxear so ^ ^ ^ ^ 

coating --- d - ed th b e ; d c P Gat Y er employing the following 

tablets in a fluidizea a tomization 

conditi— produce rate of „„. 

150 ml/mm. The sea , 3% is obtained. 
^lc.i ce«i* XeveX c £ = - 
. The resuming tablet 1S , test* 

£luid tP H 7.5, States PHa^copeia 

release profile: -prlrnr^ f? B7 - 5) 

t t«w (Hours) -a — 12 

2 29 52 
25 4 55 

12 72 83 

12 81 91 

16 87 91 
20 



30 



35 



20 ■ , B ,t an d SGF of the sustained 

2 - ' • r. the in vivo metformin plasma profile 

Figure 5 depicts the in in this Example 

• please' product preparea 
of the sustained release P g ^ shows the in vivo 

under fasting conditions- GLUCOPHAGE® product under 

metformin plasma profile of the 

fasting conditions _ metfo rmin plasma profile 

Figure 6 depicts ^ d ^ 

of the sustained release p 
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Pi mire 6 also shows the in vivo 
under fed conditions > gu product under 

metformin plasma profile of the <, 

fed conditions ^ ^ ^ dosage forms 

Figures 5 and 6 clear y invention exhibit 

prepared in. accordance with t**^ 

consis tent P— s bioavailability 

conditions while tne 

in the presence of food, 
decreases in tne y*- 

TTY&MPLE 3 

A strolled release — J 

vo r The additional hole had a 

5 tablet. ine . 

release profile: _ ^j^h^^ (tdH 7^5J_ 

. % pclpased (SGF) ^ii __ 

T tmte (hours), — £ 3 ^ 

i • 27 63 

4 50 84 

25 * 67 95 

16 97 s . 

20 u t c =nd SGF of the sustainea 

30 release product prepared 

3 - „ ■ „ the in vivo metformin plasma profile 

Figure 7 depots rn ^ ^ ^ 

o£ the sustained relea- P ^ break£ast . F1 gure 7 also 
„ h en administered short!, ^ ^ 
35 shows the in vivo ehoT - t i v after breakfast. 

-t C ^; s d t;r" r vtvo mlffoLin Plasma profile 
Figu re 8 *P«» - ed in this sample 

o£ the sustaxned releas , also 

when administered shortly 
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. t he in vivo metformin plasma profile o£ the 
shows the in viv , after dinner. 

GLUCOPHAGE® product administered snortly biUcy 
m . . , is a summary or tne 
■ data test/reference ratio, shown in Figures «- 

compansion data, test/ reference product 

5 8 wherein the GLUCOPHAGE® product is the re 
„ a two way crossover biostudy with »-■ «• 

T&BLE 1 

P^rmu^a Fi3U££ 0 202 0.12 2.15 

4 Fasting u - zu 

E *' 1 5 Fasting °-" 9 °' 214 

10 EX ' 2 6 Fed ,bkft, 0.628 0.30S X..4- 

^(b«t, 0.797 0.52.- .!.« 

EX- 3 7 0.850 0.751 2 ■ °° 



B Fed (dinner) 



bk£t - breakfast figures 4-8 show 

The results "J^"^. with the present 

th at dosage forms prepare " ^ bi0 availabiHty of the 
mention exhibit ^« o£ £ ood, especially 

antihyperglycemc drug in P ^ ^ 
uhen taken with or short y a ^ odiments of 

20 While certain pref err ^ purposes o£ 

the invention have been ° e the discl osed 

di sclosing the ^^ZZe skilled in the art. 

invention. 
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We claim: 
1 . 
(a) 



(bl- 
and 
10 (c) 



aim: . . al t- ablet comprising: 

A controlled release pharmaceutical table 

a core comprising: 
m an antihyperglycemic drug; 

^ anally a binding agent; and. 

. semipermeable membrane coatrng coverrng 

J oassageway in the semipermeable membrane . 
at least one passageway 

tablet as defined 
,, pd Please pharmaceutical tablet a 



15 



2 

in claim 
biguanide . 



25 



30 



• ,i tablet as defined 
,t * Please. pharmaceutical tablet a 

3 A controlled release p metformin 

, - m 9 wherein the antihyperglycemic drug 
in claim 2 wherei fale salt thereof. 

or a pharmaceutical^ accept 

^ ^rir: ^ally acceptable salt thereo, 

• ■ i t-aVvLet as defined 
s . > controlled release phar»ac eut.cal table 

in claim 1 wherein the binding agent « 

^- -o f=blet as defined 
, > control!^ release ^ agent u 

V^V t-Uaone hvaro^cpvl ceUUlose. 

C-ythvi — " —~ ' 

• r tablet as defined 
,, a „i ease pharmaceutical tablet at> 



7 . 

in claim 

polyvinyl pyrrolidone 



-,c • -,i hshlet as defined 

ft A controlled release pharmaceutical 

lected from 

in claim 1 wherein the absorption enhancer 
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* f=rrv acids surfactants, chelating 
the group consisting of fatty acids, s 

agents, bile salts or mixtures thereof. 

9 . A controlled release pharmaceutical tablet ^^^^^ 

5 in clai, 1 wherein the o^c 
selected from the group consisting of capric 
acid or their monoglycerides . 

10 . A controls release P-™^ 
10 in claim l serein the odium laU ryl 

selected from the group consisting 01 
sulfate, sodium tauroeholate and polvsorbate SO. 

. n. release pharmaceutical tablet as defined 
" 'iltwherl the absorption enhancer is a chelating 
15 m claim 1 wnereiu , c1 - iTia of citric acid, 

-, fmra the qroup consisting ox 

agent selected from the g p and ethylen e 

-a ^tbvlene diamine tetraaceuic aux^ 
Xri^Ioeth,! ether, -,,«. ,—raacetic acid. 

20 12 . A controlled release pharmaceutical ^ ^ ^ 
in claim 1 wherein the absorption enhancer is 

. 13 . A controlled release ^^^Z^ 

in claim 1 wherein the absorption enhancer 

25 sulfate. 

14 h controlled release pharmaceutical tablet as defined 
in' claim 1 wherein the semipermeable membrane around 
core is a water insoluble cellulose, derivative. 

n. a releasi pharmaceutical tablet as defined 

15 ' AC ° nt " X 1" n the — ^° luble """^ 
in claim 14 wherein tne . _ ce llulose 

derivative in the membrane around the core 



30 



acetate 



35 
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11pd releaS e pharmaceutical tablet as defined 
^r^"^' —prises a «. 



enhancer . 



10 



f . lW release pharmaceutical tablet as defined 
17. A controlled release p chloride, 

in claim !6 wherein the ^;; e hanCe : o : bitol , man nitol, 

potassium chlorxde ^ . hydr oxypropyl 

polyethylene g ycol ; P ^ ^ hyd roxypro P yl 

cellulose hydroxyp PY e acetate , phthalate, 



thereof . 



15 



llpd release pharmaceutical tablet as defined 
18 . A — d e ; S h e e P flux enha ncer is polyethylene 
ln claim 17 wherein the flu ^ ^ 

glycol with an average molecular weign 



420 



20 



25 



30 



", 1wi rele ase pharmaceutical tablet as defined 

— — — comprises ; : 

plasticizer. 

...^.i fablet as defined 
„. A controlled release P**™^^,,. 
„ =lai» 19 wherein the plast^rzer rs 

release pharmaceutical tablet as defined 

the semipermeable membrane. 

' n-a release pharmaceutical tablet as defined 
22 . A controlled release pn obtained 8-12 

in claim 1 wherein the peak plasma level is 
hours after administration. 

„. a i fahlet as defined 
..„. l^™*'^.^™™^?^ ot the 
, in cl .i. 1 further f the se.iper.ea.le 

antihvper g lyce^c dru =c semipermeable n e^rane to 
membrane or mixed mu 
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• release of an effective amount of the. 

provide an immediate release ul 

antihyperglycemic drug. 

24. A controlled release pharmaceutical tablet as defined 
5 in claim 1 wherein the core comprises: 

50-98% of the drug; 

0-40% of the binding agent; and 

0-20% of the absorption enhancer; and the coating 

comprises : 
10 . 50-9 9% of the polymer; 

0-40% of the flux enhancer; and 
0-25% of the plasticizer. 

25 a controlled release pharmaceutical tablet as defined 
in claim 1 wherein the core comprises: . 
75-95% of the drug; 

3-15% of the binding agent; and . 
Lo% °£ th. absorption enhance*,- and the coating 

comprises : 

75-95% of the polymer; . • . 

2-20% of the flux enhancer; and 

2-15% of the plasticizer.. ■ ^ 

2S A controlled release pharmaceutical tablet as defined 
Tn-ci:: Ahat exhibits-the following 

at 37°C: . ^ 
after 2 hours 0-25% of the drug is released; 
after 4 hours 10-45% of the drug is released; 
after 8 hours 30-90% of the drug is released; 

\ „ ot less than 50% of the drug is released; 

aft er 12 hours not less th ^ ^ 

after 16 hours not less th ^ ^ 

and after 20 hours not less 
35 released. 



20 



25 



30 
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27 A controlled release pharmaceutical tablet as . defined 
, ■ , that exhibits the following dissolution profile 
in claim 1 that 2 apparat us at 75 rpm in 900 ml 

when tested in a USP type HP e fcu££er) and 

of simulated intestinal fluid lpn v 

5 afterT hours 0-15% of the drug is released; 
a£ter 4 hours 20-40% of the drug is released, 
a£ter s hours of t ,e -g is released;^ 

a£ ter » hours not less than ^ 
10 after 16 hours not les ^ than ^ ^ ^ ^ 

and after 20 hours not less 
released. 

n Pd release pharmaceutical tablet as defined 
28 . A controlled release p shortly after the 

i^i that is administered with or shortly 
15 in claim 1 tnat j.» 

evening meal . 

■ M . A controlled release antihyperglycemic tablet 

comprising: 

20 ,a) a core consisting "^""j^* a c Ce ptable salt 
(i) metformin or a pharmaceutical^ a K 

Chere ° £ i : ) a water soluble binding agent; and 
(iii) an absorption enhancer; and ■ 
25 «b, a semipermeable membrane coating covering said 

comprising: 

(i) cellulose acetate; 

(ii) a flux enhancer; and 

aiil 3 P " parlay tthe semipermeable membrane . 
30 (O at least one passageway x 

11MJ rel ease pharmaceutical tablet as defined 
30. A contr The pea* plasma level is obtained 8-12 
in claim 29 wherein the peaK v 
hours after administration. 

35 
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MEAN METFORMIN C0NC.VS TIME- 
2500 . — " N=6 



2000 -- 



Cone (ng/ml) 




'0 4 8^2^*28^36 40 4446 

. TIME (HOURS) 



■ &NDRX METFORMIN XL(P97444) * 

FIG. 4 
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MEAN METFORMIN CONC vs. TIME 
ANDRXPROTOCOL^^ 



Cone (ng/ml) 



N=6 




0 r4l^216202428 32 36 40 44 46 
TIME (HOURS) 

-o- ANDRX METFORMIN XL(P97450A) -o-GLUCOPHAGE (MAH82) 

FIG. 5 



MEAN METFORMIN CONC vs. TIME 
ANDRX PROTOCOL P9m850fT^ 

N=6 



Cone (ng/ml) 




0 r4T7216202428 32 36 40 44 46 
TIME (HOURS) 

-o- ANDRX METFORMIN XUP97450A) -°- GLUCOPHAGE (MAH82) 

FIG. 6 
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Conc(ng/ml) 



MEAN METFORMIN CONC. vs. TIME 
ANDRX™OTOCOLP9W 

N=6 




1000 
500 

TIME (HOURS) 
■ ANDRX METFORMIN XL(P97450A-D) -GLUCOPHAGE (MAH82) 

FIG. 7 



Cone (ng/ml) 



MEAN METFORMIN CONC. vs. TIME . 
Mnrnrni pnft.n02.B50 mq. p.m. Fed 




1000 
500 

TIME (HOURS) 
-ANDRX METFORMIN XUP97450A-D) -o-GLUCOPHAGE (MAH82) 

FIG. 8 
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